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Biodiversity
“The variety of life in a particular habitat or ecosystem”
Soil biodiversity: out of sight, out of mind…?
Soil Life
European Atlas of Soil Biodiversity
Up to one quarter of the 
Earth’s species live in soil!
• Microorganisms
• Small and large invertebrates
• Mammals
• Plant roots
Soil biota and function
Ecosystem services
Decomposition & cycling of organic matter
Regulation of nutrient availability
Suppression of pests and disease
Maintenance of soil structure & hydrology
Gas exchange and carbon storage
Soil Detoxification
Plant growth control
Sask. wind erosion
Decomposition
Estimated value: 
$1.5 trillion y-1
(FAO)
Soil biodiversity and function
Functional redundancy
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Environmental gradient
= insurance!
Soil microbial abundance
Microbial biomass in arable land 
= 0.0025 g g-1 soil
http://standrewscobourg.org/2014/11/be-the-sheep/
Equivalent to 100 
sheep ha-1!
(K. Ritz)
Gupta and Germida,1988
Ecosystem services
Decomposition & cycling of organic matter
Regulation of nutrient availability
Suppression of pests and disease
Maintenance of soil structure & hydrology
Gas exchange and carbon storage
Soil Detoxification
Plant growth control
Soil biota and function
Abundance = capacity
Diversity = resilience
Long-term management: Rotation ABC
Established in 1910
Rotation A: continuous wheat
Rotation C: fallow-wheat-wheat
1967: 45 kg ha-1 N
1972: 20 kg ha-1 P
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Rotation ABC
Continuous cropping increases microbial biomass, even 
when nutrients are limiting
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Rotation ABC
Cropping intensity and fertilizer application affects 
microbial populations differently
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Rotation ABC
Plant-associated bacterial communities differ with 
long-term fertilizer application 
Exploring the soil archive
Soil organic matter composition changes with cultivation; 
good management may restore inherent fertility
16-23% 
organic C loss
Rotation ABC archived soils
DNA profiling of archived soils has revealed diverse 
bacterial DNA signatures
Threats to soil biodiversity
* *
European Atlas of Soil Biodiversity
l
Soil biodiversity
“the wood-wide-web”
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Rotation ABC
Cropping intensity and fertilizer application affects 
microbial populations differently
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